Forty-three anganwadi workers (community health workers) in Gujarat state, India, were interviewed to record their education level, evaluate their nutrition knowledge, and collect information on the number of visits made by the auxiliary nurse midwife (ANM) in the preceding three months and the activities she performed for the anganwadi. The coverage of five services delivered or assisted by the anganwadi worker-supplementary feeding, growth monitoring, vitamin A prophylaxis, health checkups, and immunization-was estimated by interviewing the mothers of 3,987 children 0-6 years old. The anganwadi worker's having at least a high school education, a nutrition knowledge score of more than 4 out of 7, more than one visit by the ANM in three months, and an ANM activity score of more than 2 out of 9 were significant determinants, individually or in combination, for the anganwadi worker's performance. Multiple regression analysis indicated that nutrition knowledge was the most powerful determinant of performance, followed by guidance from the ANM and education level. It is therefore concluded that anganwadi workers should receive nutrition health education and regular guidance from the ANMs, and their education level should be high school or above.
Editor's note
It is often difficult for the editor and reviewers to judge whether a paper is of interest mainly to the nutrition and health professionals of the country from which it originates or is of potential value to persons in other countries and regions. The Bulletin regularly returns articles, no matter how worthy, judged to be of mostly local interest. The following article at first reading appeared to be a description of a highly specific programme in India. However, the term "anganwadi worker" is simply the local name for the lowest level of community health worker-with equivalents in other countries, whether classified as volunteers (e.g. the kaders of Indonesia) or receiving some small allowance as in India. This paper describes three factors that most influence the performance of community health workers at this level (1) the adequacy of their training, (2) the adequacy of the supervisor, and (3) the level of their formal education. Rapid assessment surveys using anthropological methodologies* have revealed these same three principles in country after country. Too often the first and second are so poor that the third becomes almost irrelevant. This paper has been accepted, therefore, as a reminder of these principles in any nutrition and primary health activity.
Introduction
The government of India launched the Integrated Child Development Services Scheme (ICDS) [1] [2] [3] on an experimental basis in various states of the country in October 1975. Since the impact of the programme was encouraging, it expanded from 33 projects initially to 1,952 by 1989 [4] .
The anganwadi constitutes the basic institutional infrastructure through which the ICDS operates at the village level. Each anganwadi caters to a population of 1,000 in rural and urban areas and 700 in tribal areas.
The key functionary in the anganwadi is the anganwadi worker, the front-line individual who is expected to implement the programme at the village level. The success of the programme depends mainly on her performance. As the anganwadi worker is the key person for the development of the community through her performance at the anganwadi, the present study attempts to explore the determinants of her performance.
Performance was evaluated in terms of the proportion of children (0-72 months old) covered for five services: supplementary nutrition, growth monitoring, vitamin A prophylaxis, health check-ups, and immunization. The determinants studied were the worker's education level, her knowledge of nutrition, and the guidance or assistance she received from the auxiliary nurse midwife. 
Methods and materials
Three to seven villages were sampled at random from each of 11 blocks (subdistrict administrative units) in the Panchmahals district of Gujarat state. All the houses in a village were covered in census fashion. Data were collected with the help of a pretested questionnaire by teams of investigators working in pairs, consisting of a medical intern and a nutritionist-social scientist.
Data on performance
The coverage for each of the five services was recorded by interviewing the mothers of the children in each anganwadi area.
Data on determinants of performance
The anganwadi worker's education level was categorized as either less than high school, or high school or above.
Her nutrition knowledge was assessed on the basis of her responses to a set of seven questions relating to nutrition and health (covering weaning age, feeding frequency, diet during diarrhoea, causes of malnutrition, treatment of malnutrition, growth-chart knowledge, and preparation of oral-rehydration solution), with one point given for each correct answer, and was categorized as scoring either 4 or less, or more than 4.
The worker was asked the number of visits made by the auxiliary nurse midwife (ANM) to her anganwadi in the past three months, and the response was categorized as either one visit or less, or more than one visit.
She was also asked about the kind of guidance the ANM provided through helping to perform various activities during her visits. This guidance was assessed on the basis of nine possible activities (immunization, weighing children and nutrition gradation, health checkups, vitamin A distribution, iron-folic acid distribution, home visits, nutrition, family planning and health education, referrals, and treatment of primary ailments), with one point given for each, and was categorized as scoring either 2 or less, or more than 2.
Statistical analysis
Multiple regression analysis, using the Statistical Package for Social Sciences (SPSS/PC) [5] , was done to find out which determinants had the greatest influence on the anganwadi workers" performance.
Results
Where the anganwadi worker had at least a high-schoollevel education, a significantly larger proportion of children received health check-ups and immunizations than in areas where the worker had less than a high school education (table 1) .
A positive association was observed between the anganwadi worker's nutrition knowledge and her performance (table 2). Significantly more children participated in supplementary nutrition and received vitamin A, health check-ups, and immunization in areas where the worker had adequate nutrition knowledge (score >4) than where the worker's knowledge was inadequate. Similarly, the growth of a larger proportion of children was monitored when the worker's nutrition knowledge was adequate. The auxiliary nurse midwife is expected to visit each anganwadi once a month in order to provide guidance to the anganwadi worker in performing various activities. Table 3 shows the highly significant difference in the coverage of children for the five services between areas where the ANM visited more than once and those where she visited only once.
Further, when the ANM gave help in performing more activities during her visits, the anganwadi worker was better able to provide services to a larger proportion of children (table 4 ). In anganwadis where the ANM's activity score was above 2, the proportion of children covered for the services was twice as great as where the score was 2 or below.
Since the anganwadi worker's education level and nutrition knowledge play an important role in her performance, we examined their combined effect on the coverage of children. Table 5 clearly indicates that workers with at least a high-school-level education and whose nutrition knowledge was adequate (>4) were better able to cover a larger proportion of children. These two variables appear to have their greatest influence on immunization, followed by health check-ups, vitamin A prophylaxis, growth monitoring, and supplementary nutrition.
We also examined the combined influence of education level, nutrition knowledge, and guidance received from the ANM during her visits on the performance of the anganwadi worker (table 6). A highly significant association was observed between these determinants collectively and the worker's performance.
Multiple regression analysis (table 7) indicates that nutrition knowledge was the most powerful determinant of the anganwadi worker's performance, followed by guidance from the ANM and the worker's education level. 
Discussion
As the anganwadi worker is the key person in the programme [6] , her education level and knowledge of nutrition and the guidance she received from the ANM individually or synergistically related to her performance in the anganwadi. The relative coverage of children for the services provided by the programme was higher where the anganwadi worker had a high school education or more than where her education was below that level. Sharma [7] , in findings similar to those of the present study, reported that education was positively related to performance. Perhaps relatively better educated anganwadi workers are better able to convince parents to have their children immunized against the six killer diseases and more confident in persuading children to come to the anganwadi for supplementary nutrition. It has also been reported that, in addition to education level, training anganwadi workers about growth monitoring plays a beneficial role in improving their performance [8] .
Knowledge and understanding of some aspects of basic nutrition and health care is of great importance for the anganwadi worker's performance [6] . The present study shows that workers with adequate nutrition knowledge reached more children with various services than those whose knowledge was inadequate. We therefore conclude that anganwadi workers should receive nutrition health education periodically, perhaps through mobile in-service training or refresher courses.
Regular visits by the auxiliary nurse midwife or health functionaries to the anganwadi for guiding and helping the anganwadi worker provide repeated on-the-job training, and frequent and regular interaction between ANMs and anganwadi workers is beneficial for the latters' performance [7, 9] .
